The crystals of two new salts, 2,6-diamino-4-chloropyrimidin-1-ium 5-chlorosalicylate, C 4 H 6 ClN 4 + ÁC 7 H 4 ClO 3 À , (I), and bis(2,6-diamino-4-chloropyrimidin-1-ium) naphthalene-1,5-di-sulfonate, 2C 4 H 6 ClN 4 + ÁC 10 H 6 O 6 S 2 2À , (II), have been synthesized and characterized by single-crystal X-ray diffraction. In both compounds, the N atom of the pyrimidine group in between the amino substituents is protonated and the pyrimidinium cation forms a pair of N-HÁ Á ÁO hydrogen bonds with the carboxylate/sulfonate ion, leading to a robust R 2 2 (8) motif (supramolecular heterosynthon). In compound (I), a selfcomplementary base pairing involving the other pyrimidinium ring nitrogen atom and one of the amino groups via a pair of N-HÁ Á ÁN hydrogen bonds [R 2 2 (8) homosynthon] is also present. In compound (II), the crystallographic inversion centre coincides with the inversion centre of the naphthalene-1,5-disulfonate ion and all the sulfonate O atoms are hydrogen-bond acceptors, generating fused-ring motifs and a quadruple DDAA array. A halogen-bond (ClÁ Á ÁCl) interaction is present in (I) with a distance and angle of 3.3505 (12) Å and 151. 37 (10) , respectively. In addition, a C-ClÁ Á Á interaction and ainteraction in (I) and a -interaction in (II) further stabilize these crystal structures.
Supramolecular interactions in 2,6-diamino-4-chloropyrimidin-1-ium 5-chlorosalicylate and bis(2,6-diamino-4-chloropyrimidin-1-ium) naphthalene-1,5-disulfonate The crystals of two new salts, 2,6-diamino-4-chloropyrimidin-1-ium 5-chlorosalicylate, C 4 H 6 ClN 4 + ÁC 7 H 4 ClO 3 À , (I), and bis(2,6-diamino-4-chloropyrimidin-1-ium) naphthalene-1,5-di-sulfonate, 2C 4 H 6 ClN 4 + ÁC 10 H 6 O 6 S 2 2À , (II), have been synthesized and characterized by single-crystal X-ray diffraction. In both compounds, the N atom of the pyrimidine group in between the amino substituents is protonated and the pyrimidinium cation forms a pair of N-HÁ Á ÁO hydrogen bonds with the carboxylate/sulfonate ion, leading to a robust R 2 2 (8) motif (supramolecular heterosynthon). In compound (I), a selfcomplementary base pairing involving the other pyrimidinium ring nitrogen atom and one of the amino groups via a pair of N-HÁ Á ÁN hydrogen bonds [R 2 2 (8) homosynthon] is also present. In compound (II), the crystallographic inversion centre coincides with the inversion centre of the naphthalene-1,5-disulfonate ion and all the sulfonate O atoms are hydrogen-bond acceptors, generating fused-ring motifs and a quadruple DDAA array. A halogen-bond (ClÁ Á ÁCl) interaction is present in (I) with a distance and angle of 3.3505 (12) Å and 151. 37 (10) , respectively. In addition, a C-ClÁ Á Á interaction and ainteraction in (I) and a -interaction in (II) further stabilize these crystal structures.
Chemical context
The study of supramolecular interactions in the crystals of pyrimidinium salts continues to be an active field since the pyrimidine fragment is a component of nucleobases and many drug molecules. The pyrimidine group offers two protonation sites (the two ring nitrogens) and the site of protonation depends on the nature of the substituents. Tautomerism of the pyrimidinium cation has also been reported recently (Rajam et al., 2017) . The pyrimidinium-carboxylate interaction is also of fundamental importance in biology since it is involved in protein-nucleic acid interactions and drug-receptor recognition (Hunt et al., 1980; Baker & Santi, 1965) . The molecules are often self-assembled by hydrogen bonding, halogen bonding, cationÁ Á Á, anionÁ Á Á and -stacking interactions. Among these interactions, halogen bonding is of particular current interest (Cavallo et al., 2016) . Various substituted pyrimidines and their interactions with different acids have been studied systematically in our laboratory. The variation in supramolecular architectures resulting from the different substituents in the base and the acid is being investigated, and anion are involved in hydrogen bonding. The S1-O1, S1-O2 and S1-O3 distances are similar [1.4550 (15) 
Supramolecular features
In salt (I), the protonated N1 atom and the amino hydrogen (N6) atom of CDAPY are hydrogen bonded via two N-HÁ Á ÁO bonds (Table 1) forming a robust R 2 2 (8) ring motif (heterosynthon) involving the carboxylate group. The typical intramolecular hydrogen-bond S(6) motif (involving the carboxyl group and the phenolic -OH) observed in salicylates/ salicylic acid is also present (Bernstein et al., 1995; Prabakaran et al., 2001; Panneerselvam et al., 2002) (Fig. 1) . The 2-amino hydrogen atom of CDAPY interacts with the carboxylate oxygen O1 of CSA via an N-HÁ Á ÁO hydrogen bond forming an R 1 2 (6) ring motif. Thus, the O1 oxygen atom acts as a trifurcated acceptor. A similar set of three fused rings was observed in the crystal structure of 2,6-diamino-4-chloropyrimidinium 2-carboxy-3-nitrobenzoate (Mohana et al., 2017) . However, in compound (I) the role of the 2-amino and 6-amino groups has been reversed. A self-complementary base pairing via a pair of N2-HÁ Á ÁN3 i (homosynthon) hydrogen bonds forming an R 2 2 (8) ring motif is also been observed. This type of base pairing is also observed in the crystal structures of 2,6-diamino-4-chloropyridinium 4-carboxybutanoate (Edison et al., 2014) , 2,6-diamino-4-chloropyrimidine-benzoic acid (Thanigaimani et al., 2012a) and bis(2,6-diamino-4-chloropyrimidin-1-ium) fumarate (Thanigaimani et al., 2012b ORTEP view of compound (II), with the atom-numbering scheme. Displacement ellipsoids are drawn at 50% probability level. Dashed lines represent hydrogen bonds. Table 1 Hydrogen-bond geometry (Å , ) for (I). Figure 1 ORTEP view of compound (I) with the atom-numbering scheme. Displacement ellipsoids are drawn at 50% probability level. Dashed lines represent hydrogen bonds.
5-chlorosalicylate units are linked via a ClÁ Á ÁCl interaction (a type I interaction; Cavallo et al., 2016) with a distance and angle of 3.3505 (12) Å and 151.37 (10) , respectively (Durka et al., 2015) (Fig. 3) . Furthermore, a weak C-HÁ Á ÁO iii hydrogenbonding interaction is present in this crystal structure. In addition, a weak stacking interaction with Cg1Á Á ÁCg2 [3.6624 (14) Å ; symmetry code: x, À1 + y, z; Cg1 and Cg2 are the centroids of the N1/C2/N3/C4/C5/C6 and C8-C13 rings, respectively] and C-ClÁ Á Á interactions [3.4469 (13) Å with an angle of 152.24 (9) ; symmetry code: et al., 2011) further stabilize this crystal structure (Fig. 4) .
In salt (II), the sulfonate group mimics the role of the carboxylate oxygen atoms in generating an R 2 2 (8) motif (heterosynthon) involving the aminopyrimidinium cation (CDAPY) (Bernstein et al., 1995; Balasubramani et al., 2007) . All units of the CDAPY and NSA ions are hydrogen bonded (Table 2) 
0 /C8 0 /C9 0 and N1/C2/N3/C4/C5/C6 rings, respectively] is also present (Fig. 6 ).
Database survey
Various salts of 5-chlorosalicylate have been reported: 2-methylquinolinium 5-chloro-2-hydroxybenzoate (Zhang et al., 2014), 4-amino-5-chloro-2,6-dimethylpyrimidinium 5-chloro-2-hydroxybenzoate (Rajam et al., 2017) and 2-amino-4,6-dimethylpyrimidinium 5-chlorosalicylate (Ebenezer & Muthiah, 2012) . Similarly, various salts of half a molecule of naphthalene-1,5-disulfonate have been reported: bis(2-trifluoromethyl-1H-benzimidazole-3-ium) naphthalene-1,5-disulfonate (Liu, 2012) , bis(3-methylanilinium) naphthalene-1,5-disulfonate (Liu & Chen, 2012) and bis(2-methylpiperidinium) naphthalene-1,5-disulfonate (Xu, 2012 A weak C-ClÁ Á Á interaction and -stacking interactions. Table 2 Hydrogen-bond geometry (Å , ) for (II). 
Figure 3
Supramolecular layered structure extended as a chain via ClÁ Á ÁCl interactions in (I).
Synthesis and crystallization
Compounds (I) and (II) were synthesized by mixing hot ethanolic solutions (1:1) of 2,6-diamino-4-chloropyrimidine (36 mg) with 5-chlorosalicylic acid (43 mg) (I)/naphthalene-1,5-disulfonic acid (72 mg) (II). These mixtures were warmed to 333 K for 25 min. Colourless crystals separated out from the mother liquor at room temperature after a week.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . All H atoms were initially located readily in difference-Fourier maps and were treated as riding atoms with C-H = 0.93 Å (aromatic), N-H = 0.86 Å and O-H = 0.82 Å with U iso (H) = kU eq (C,N,O), where k = 1.5 for hydroxy and 1.2 for all other H atoms. Formation of a quadruple DDAA array in (II) via N-HÁ Á ÁO hydrogen bonds.
Figure 6
A view of the -stacking interactions between the pyrimidinium cation and the anion. 
2,6-Diamino-4-chloropyrimidin-1-ium 2-chloro-6-hydroxybenzoate (I)
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

